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Intensi’irely, In hxmmns, th« «aJor «lein«snts are cojdbon, 
calciimi, chloride, liyissnspn, iron, nitrogen, raagneslna, 
oxygen, phosphonie, potaesliMn, eodlins and anlphnr, while 
oiinor elementa C trace elencmts or miczcanxtrlents) incliidea 
almininn, cateiuin, chromiim, edtomlt, <^per, galliiai, 

/ri 

iodine, Bol^dmvn, nickel, rubidii», ael^i^itim, ailwer, 
atrwatiim, tin, titaniim, wanadinm, and sine. 

Both gronpa of elementa a»B) regpired for ann- 
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Xu the past few years there he'S’e bceu a wariafcle 
explosion in the basic toowledge about trace elemeut abnor- 
malities in esi^erimental animals as %«11 as in human baiisgs* 
This infoCTation explosion has now reached the stage mhere 



these# there are many other clinical disorders in which 
their role is suspected and is being investigated* 

First descriptie» of Iranian ihtarfs preseiitiJiii 
with growth retardation# li^ifpogcmadlffa# iMupatosplen'Oraegaly* 
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Occasional changs'S stay also occur in tW mstebolisifi of 
Riaganes®, cobalt# gellioiR# io^dina and chromiioro Vilcbladh : 

C 19503 was the first to report that sensm sine concentra- 
tions were reduced below normal in patients with acute in- 
fectious illnesses. His obserrations have been amply con- 
firmed in patients with bacterial# viral, rlchetsial# spiro- : 
chaetal# and parasitic infections (Bsisel et al l977#l-ialst«»d : 
and amith 1970 j Mcbean et al 1972) • 

Unlike the declines in serwi sine and iron cesj- 
centrations# serum copper values tend to increase in con- 
junction with proportionately higher values of the copper I 

binding protein cerulopla«iin CMarlcowits et al, 19553 * ; 

Tkm progress of m infectious conditions is pauctly 
affected by the overal mitrition of the host# the <Steretl®a 
of infection, the ccwpetemie of liver cell functions and 
the type of therapy, Despitae these variidsles the major | 

trace elements responses ere remarkably consistent and can [ 
be ascribed to well defined patlwjphysiologicad. control ' 

mechanim* Many of the essential trace elements like copper* i 

sine# iron and selenium influence the function of the imiaie ! 
system (Chandra and Puri# 1985), Deficiencies of tt»se tnwe ; 

element* can have a detrimental influence on the immune I 

response. Deficiency of sine produces thymic inimlutioii j. 

i' 

(Coiden et el# 1977) « decreased activity of T helper ci^ls 

i 

i 




that m&y influence trace el«ro«nts metj^oliam include altered 
hody balances* sequestratic»B of the «l«»enta within tiasucn* 


changes in metal binding transport proteins* haraonal action 
and trace elements up take Toy imrading organisms • 










t 
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REVIE OF LITERATURE 

The name of mine is dexivod from a Gextma word 
meaning o£ mstaiown origin (1550 BC), Chinese and Indians 
were having knowledge of extraction of sine metal a«^ early 
as Thirteenth Century* However, biological essentiality of 
sine was first recognised by Raulin in 1869 for a fungus 
aspcrgillus nigar* It‘s occurence in biological matter was 
first described by baiKharlier and Belong in 1877 but its 
presence in various tissues of man and animal was first 
reported by Luts in 1936. 

The discovery of KeHin and Hatnn (1942) that adne 
forms an integexal pert of enisyme eajdbonic anhydraso aotplain** 
ed its mode of action but its essentiality for human beimgai 
was ®8tihlislM»d by Prasad et al (1963) following detailed 
study in Egypt, Since then extensive study has be«n donm 
and now more than 60 metal lo«n*ymes have been identified 
which are ess«itial for various metabolic processes (Valle® 
et al, 1978). 

j^Bsoroticaa and Excretjoa t 

Approximately 20*3094 of ingested dietary sim: la 
absosbed* Absorption of nine, which probably involves active 
trwaapart, is thought to occur mainly in the duodenim and 
proximal sisall intestine* 



Prostaglandins may be involved in the absoxptl^ 
of tine in the. rat since administration of iiidjc»Btls«cii3i wk» 
found to lessen the absorption (Halstead et e1 1974), 



agents, 


Zinc is excreted In feces, urine and weat. Drinker 


et al (1927) reported average «teily e«:r©tion of 10 mg/day ia 
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Zinc is «ss®iitial for th« function an^oz stjnxstur* 
of several dehYdrogenases# aldblases peptidases, phospliat&ses# 
an isoinexase, txansphospboxYlase, and aspartate trene ceai»a* 
roylase (Vallee et al, 1970) • 

These ensYmes axe present throughout all phyla 
and participate in a wide variety of metabolic processes 
including cail^ohydrate lipid, protein and nucleic acid ayn* 
thesis or degradation. 

Zinc also has been present in DUh (shin et al» 

1968} and also in RKA (Prash et al, 1959) has a role in 
maintaining the structure* A deficiency of sine in Euglene 
gracilis has been shown to effect adversly all the phases 
of cell cycle (Cj^, S, and mitosis) Indicating that *i»c 
is requitod for biocheralcal processes esstotial for cells 
to pass from G^ ^ mitosis# fjpom s to to s (Btordan# 

1976)* The effect of sine on the cell cycle is ftoie to l%*s 
vital role in IMA synthesis (Prasad# 1974 1 Krijtohgessner# 

1976) . 

It is also suggested that cati^oliam of IWA may 
' ' regulated by sine (Terhune# 1972> Scruton, 1971) • 

Zinc prevents# induced Mstmine release froai 
mast cells (Clwapil# 1976)* It is believed that this effect 
of sine is due to it*s actiem cm the cell SMshraiie* 



Distribution of si»c in human and animal tissuas 
CTiptoxi and Cook, 1963 f Mcfoean ®t al# 1972) highest iraluea 
have bean found in human prostate gland and 

S@xvm and Plasma Zinc i 

Sesmta ainc is 16% higher than plai 







9 


Iiitgfgactiw of Zinc with otlwtr t 

Zinc is kncmn to competm with cadtaii»i« 
eeipp®X 0 iron and calcium for similar binding 8it®» CHill, 

1976 ). 

Zinc I^flclencv States i 
Camsaa t 

CD inadiemata dlatanr iatako i 

Protein calorie malnutritio© in th® d«wil^i»if 
parts of th© wrld i» prcbably the moat con®ie*i camae of 
sine deficiiiicy« but estem population maf b« at rislc fmm 
a marginal intake. This atsf be the cause in iregaits* ®mgm» 
tarian (Bodsy et al# 1977) liswr socioeconomic groups sub- 
sisting on low neat diets CH«nbrid^ et al« 1976) Md 
patimts with clinc»iiic rsnal diwsase on low protein diets 
C Rose and Midden# 1972) « biets used in the treatment of 
chiidren with irbom errors of aetaboliam and dietary in-’ 
telerances require mine suppllnentaticii (iMexander et al# 
1974). 

{2) ^sorptlcm t 

Defectiire cbsorptiCMi of sine nay be secondary 
to tte immaturity of its absorption this may be the cause 
in neibom babies especially in preterm (Dauaeey et al«l9T7).' 

Xn 1973# ifoyaalisn and Bames made the 
disGoeesy that all ths olinicsl manil^tsticmi of oeso 



tlti« asateropathica (ae) resolved atriMngly witla 
oral zinc treatawnt (Hoyaaban* 1§74J • Bacently preliminary 
evidence of defective ainc binding by duodenal juice ®f 
patients with AE has been reported CCasey et al# 1978). 

Starration 
Bums 

D.M. 

Ketoacidosis 
Biumtic treatmisit 
Proteinuria 
(iepatic disease 
intra vascular 
llamolysls 














3.973) • 5f»ruin sine levels in lexien having abnosmal delivexies 


or Icm birljh weight or preterm infant were lower than in. 
women not espexiencing anch «bnoxmalities (Jamson* 1976 )« 


Adolescent natritional dwarf iam i 







Acrodenaatitis Eateropathica (ae) i 

Cberacteriased by akin lesions, nujeeulttiiig dia* 
xrboea, and clopccie. It is a rare illness with amtoaontud. 
recessi’ire inheritance that present daring infancy and 
usually results in death within three years Ch'alxavens P.A* 
1979 ) . 

Breast feeding of infants delays the onset of 
manifestations and this is belived to be due to the binding 
of sine to a low raolicular weight protein that enhances its 
absolution. 

Hvooqi:msia in childraaa i 

Haffltsxidge «t al (1972) showed decrease in taste 
acuity Chypogaesla) . Ejctensiwe studies by Henkin (1978) 
have demonstrate that sim: plays a role at several complex 
stages of the taste process. 

intestinal ... m.a.l.gfejpm..tion _gMMg t 

Ca^iano and Co-^xkers (19^9) reported a patient 
with malaibsoicptlon and hypogamaglobtiliiienia whose growth 
failure responded to sine 'f^rapy. 

Rene t «icha*lsson «t al (1977) carried out a Aanfibl® 
blind investigations and foimd that sine sulfate was as 
•ffoetlwe as osy tetracycline in tha treetamst of ecus 
vulgaris* : 


. 14 

Hills ti»m «t ai Cl§775 found that *inc sol fat* 
was better than plac^o In the treatment of acne, 

Pfeiffer C 1978) has claimed a possible connec- 
tion betiieen sine deficiency and lack of vitamin in acne 
patients, 

Sickel cell anaemia * 

Prasad ®t al C1977) found that concentration of 
the metal was decreased in plasma erythrocytes and hair 
and that elevated urinary excretion was probably due to 
either encreased renal filtration of sine because of con- 
tinued hemolysis or defect in the tubular reabsorptic® of 
sine* 

Hw>hrotic syndrome t 

itoiassld at al (1980) found that both plasma and 
hair levels of sine ware daeraasad* Plaama sine increased 
during xemisstlon but still rmained low* 


) 
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€o@X and Misbxe C^9S0} £oiaiid tliat plana levels 
of ainc wexe significantly lowex in all the grades of rUi 
as compared to the level cjtotaincd for control childr«a,, 

Kumar and Rao (1973) suggests that sine is staisly 

boynd to albumin, hypoelbiajiaeffli® present in patients of 
P&i also contribates Ion seine levels. 

Shard® and Ehandari (1977) sine is an integral 
pprt of eh'li, and l^A polymerases and its deficiency causes 
growth retardation In young animals perhaps mediated throogh 
an impairment of nucleic acid and protein metabolism. 

Alterations in einc metabolism durlnct infections i 

A slight decline in serum albumin la typical of 
most infectious diseases, esp^rially those that becows 
chronic, but reduction in serum albuMln are insufficient 
to eaiplain the rapid changes in serum xinc studies of alpha- 
2 a&croglobulin, have not steun changes that could explain 
the depresslMi in serum sine coacwtratics&s during infection 
(Kcbean et al 1972) , 

Bvidence obtained by radio sine techniques and 
direct tissue analysis indicated that the early precipitans 
depression of serum sine cMic«»tratic»ii during infection or 
inflammatory states em be sccoimted for in large measure by 
accelerated flux of sine from plasma to liver (PoiMSda et ul 
1973 , PaicaroiE;, 1972 ) • 


zirr. :,KD mrrf.Ticr.z t 


For more than a century infection induced elter®- 
tionc have been recognized in the »eteboIian of body content 
of many substances* Mith respect to the trace elanents# receast 
reviews have ®»phasiz€d the consistent occurence during vari- 
ous infections of changes in the seriaa cxmcaatretiona and 
ractaboXic homeostasis of iron* sine and copper {Beisei et al 
1972 and 1974, Weinberg 1974)* 

VlMjladh (1951) was tbe first to report that serum 
sine concentrations were reduced below normal in patients 
with acute Infectious illnesses* 

Zinc in Tstoerculosis i 

Halstead and ^ith (1970) found that in active 
tuberculosis both febrile and untreated cases and those 
cm usual drug therapy but etill clinically active plasma 
sine was significantly low* Mhen the disease becoee in 
active the concentraticni rose* they took 324 cases in the 
study group end 89 controls, ftwy took 46 cases of active 
1ad>erculosis and 8 cases of Inactive tuberculosis* Vhe seiaii 
values of zinc were 74 ^ 14 and 85 9 ug/lOO ml respectively* 

Shards and Bhandari (1977) had an study on child 
hood pulmonary tuberculosis tluiy took 27 children suffering 
from pulmonary tuberculosis* 50 were control* fhey found that 
sertas nine levels tiere markedly deereasi^ In study group Idim 




u m6/L} aM 1 b control it %tas 87 ii3*3l3 og in 

whole blood sine coBcentcatlon in tubercular patients 
s 556 C85,07) ug (u m6/t} and in control 699 (106,95) ug 
n m6/L ) , 


L 

significant e: 


control group. The mean serwi ainc level in pulawnary 
tfiserculosis was 79 j; 12 ug/lOO ml and mean acxum sine 
level in control was 123 *• 23 og/lOO ml. 
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effect of age on seron cc^per level ia small with «« 
increase of only 2 ng/<31 CO# 31 wiol/l) with a ten year 
age increase CYiaaice et al« 1974) . 

Kliatri et al (1981) had an. study on serum einc 
in pulmonary infections# Thm^ took 11 patients with tsiser- 
culaz infection and 20 mmal l^althy ccmtrols# The mean 
serum ainc levels in pulmonary tuberculosis was 74 #2 + 27*21 
ug/dl. 

Valwi® in patients with tuberculosis were lower 
then control but the difference was statistically not sig- 
nificant* 

N^ieulescu et al (1961) studied changes of sine in 
serum of patients with silico-tulwsrculosist and active lung 
tuberculosis* They tooh 45 patients with sllico tuberculosis* 
2® patients with active liaig tutoerculoelsi the T*B, patient# 
were selected as regards their "activity" according to the 
following criteria t The tubercle bacilli presence in sputum# 
and radiological# isanunological# and clinical criteria* 

The control group consisted of 40 healthy ]^rso®s* The mean 
serum sine values in silicotrberculosla was 92*27 + 34*37 wg/ 
loo ml* Xn active lung ti^erculosls mean seiium acinc levidL was 
82.06 15 . 21 , 
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Tte mean ■valuaa of sine in silicotofoexculosis 
»na actife Inng tiaberculosis ’were significantly decreased 
as compered to controls# The zinc level decreased by 229S 
with silicotiibercnlosis gremp and by 31% in the trisencmloeia 
group Vs the- control. 


1 



Th® ne®B serian zinc level in tiiserculosis patient* 
was 61*88 ± 9 »60 u0i and in control it vas 99*8 * 10*84 
In male ti;&ercalosis patient the aean semw einc level wnm 
64*13 i 9.22 end in coQtrol 99*3 ♦ 10*63 n<jX>* In female taber- 
cwlosis zinc level was 59*66 ^ 9*44 and in female control 
100*3 i 11*03 

The seraa mine level in control subjects of diffe- 
rent age groups vas within normal limits. There was no change 
in serunt zinc level in relation to eg® end eejc. The level of 
serum zinc was significantly low in both male and fiMale 
patients having tuberculosis* The 7 cases of stage X were 
having the mean serw sine level 69*57 ♦ 11*81 umg%* 14 cases 
of stege II were having the sine level 62*71 ^ 6*90 and 9 
cases of stage III were having tl^ mean serum zinc level 
53*33 * 3*80 mu^rn I 

Serum zinc level decreases as the severity of 
disease inerf^ases* So in stage III tuberculosis level of 
*inc aaadcedly reduced. 

sinha @t al (1985) reported the importance of 
serisa zinc and copper in puljmMiery tuberculosis of chdLliSiood* 
They took 140 cases in the age group of 9 maths to 12 yeeiai* 
40 nozir.al children were talow* to serve as control gamip* 



21 


They categosiEed tuberculosis into two gro^J^ active and 
inactive* l«:tive which was sputum or/gastiic cspiratc posi- 
tive for /-.FB, Inactive which was sputum or gastric ei^irate 
neeetive* 

The mean serisn ainc level in active pulmonary 
tuberculosis was 79*87 + 12 ug/dl* in inactive pulmonary 
ttiberculosis was 130*35 ♦ 12*94 ug/dl and In control it 
was 130.95 ^ 22*53 ug/dl* 

Serum zinc level was merl^dly dcmished as ccmpared 
to control group. More ox less similar values were seen in 
both ccaitKJl as well as in inactive pulmonary tuberculosis* 

There was another stu^ tm smxvm sine and c^p«r 
in tuberculosis (Ahmad P, et al, 1985) in which 30 cMldnaa 
suffering fxwi tid»ercylosis and 35 normal Iwalthy age and 
sex matched children serve as cimtrol ifere tak«n* In all cases 
serum ainc was estimated before and 4 weeks after starting 
chemotterapy. 

’Stm mean serum sine level in tubercular patienbs 
before ch«3»ot3»rapy was 63*07 ♦ 5*4 ug/dl and after c1s«bo- 
therapy was 76.1 ^ 3.1 ug/dl* wisireas in control 98*66 ^ 11*4 

og/dl. 

Observations of this study was significant tsypo- 
sincemia in cases of puli«»taxy tuberculosis* as iBOnpared to 

normal childrso* i^rial estistatlixB of serum sine after 4 weeSoi 
of antitidMiioiilar tltorrg»y indicated a sigaifieaiit riso' ia iwiSHi 
sine levels Cldmad V et si# 1985)* 
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Ifiaa (198§> «tixdi«d s@zts» slue in 12 patients with 
piaJLaaaaxy tiiserculoeis# 50 liealtliy peraoia as control • In 
patients of ti&ierculosis mmtvm sine was significantly (fia- 
cre esrd when cw^ared with coot*©!®. 
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SrinlTas et al (3.988) had an sttidy ofi trace elamsnt 
altc rations in infections diseases. They wer® tocladed 53 
pitients ^hlch was divided inlss five different types of infec- 
tions. 11 patients of septicewiia. 14 patients with pneorotiia 
17 patients of viral infectl<ais» 3 petienta with acute bacte- 
rid meningitis were also studied. 

The mean plasma levels of ainc in sepsis was 9.4 *^27 
u mol/h$ in pnewonia 7.3 2.7. in viral infectious 12.4 1«8«. 

in meningitis 5.2 + 2.2 u molA i» ccaitiol it was 12.8 ♦. 1.5 
imol/t. 

The *inc concentrations were aii^ificantlf ICfmK 
in all groups as compared with healthy controls with the ex- 
ception of patients with viral jUafection where the values of 
sine were ix>t significantly different from healthy cc»it 20 >ls. 

They also analysed trace elements in six patients 
of sepsis end six patients of pneuatonia during recovery fren 
infection (38 ^ 19 deys for pneumonia and 13-8 days §&x 
sepsis) • Mtlwugh these values started returning to normal, 
they still differed significantly when cen^ared with heel thy 
control values. 

Khitri et al (1981) studied serum sine in puliMSisxy 
infections. The study was conducted on 5 patients with non 
tubercular pulmonary infections and 20 nomsl healthy eosttmis. 



thc»© wltli bob tobexcular pulmonary inftecticsn* C3 
bronchojiiseimcnia mA 2 with lobar pneumonia ) 3 were below 
2 years and 2 between 2 and 4 years. The mean serum *inc 
lewl in non tubercular pulmonary infection* was 70*4 ^ 15*5 
agia/dl as compared to the normal healthy controls where sexm 
Kiiic level was 9l*2 25*6 ug/dl* The reduction in eenam sSiss 

l®i«l in nontubercular ptHraonary infections w«s aicnificant* 

Zinc and heoatitia i 

Serum sine concentrations during acute infectious 
hepatitis generally decline to values coarparidale to those 
observed in other types of Infection* {Caveide® et *l*lt64r 
Halsted. et al, l970f Healclii et al« 1972? Kate et al# I9i5f 
Kariinskii et al« 1965)* bow mxm sine were found in patteuts 
of infective hepatitis following hypersincuria. The sine in 
serum was found to exists almost entirely in a dlffuslbls 
state* as compared to 30% to 4094 of serwit sine tightly bound 
te an alpha aaeroglobulin in normal persons* 

Shards and Bhandari (1977) studied serum sine eon** 
centration in acute viral hepatitis* They were Included 20 
children 2 to 7 years of age suffering fresm acute viral 
hepetitis and 20 normal cliildr«s as ccsjtrol* 

The diagnosis of tepatitis was based m epidesilo-* 
logy* history* clinical anaination and elevated serum 
Vhm meaB serum sine Isvel in viral hepatitis was ^ iM mg/ 
loo ml wliereas in CMMDtrols it was 115 t 20*5 mg/l^ 
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Tbmxe was n© avidenc# that ag«# »ex affact th* 
m^xwm jEiiiic lavels# Serum total proteins,* A i G ratio were 
same as in norael controlsi SGPf, alkaline phosphatase and 
serur, bilirubin were elevated in acute viral hepatitis. The ■ 
?T!ean seroni ainc in viral hepatitis was significantly decree- 
®ed than controls, 

Halsted ®t al (1968) were alos found that pl®a«a 
ainc was 1-2 SD below the control in patients with viral 
hepatitis, 

A low scrtm sine concentration is a non specific 
finding occuring In many types of liver diseases (Halsted, 
1968 ) . 

Alone study of Kahati et si (1965) was contrary to 
the other studies that serum »inc was elevated in 10 patients 
with viral hepatitis instead of (topression of sine values in 
hepatitis. 

Zinc and Leprosy » 

Serum sine levels were estimated by AAS in 56 
leprosy patients, 42 normal healthy subjects as ccntrols# 
significant reduction in sine was noted througlwut the 
leprosy spectrum, Mean serum sine level in leprosy patients 
was 74,86 1. 4,89 ug/lOO ml whereas in controls the nusan 
serum level of sine was 118,0 e 27,0 mg/lQO sd, 8ao et al« 

C l98S) , 
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COPPER s 

It hos been knoisfi for more than lOO yeers Clfeder- 
wood# 1977} that copper la « component of h«nocycnln* the 
xeapiratcxy pigment of ataila. Hart et al (1928) war® the 
first worker# to notice that copper ha» a blochewical ftaic-. 

tion in nammals* 

Copper was then found to be essential# along with 
iron for normal erythropolsla* 

Copper is present in aertro in atleast two fracticm 
(1) A transport fraction (approximately 5%) loscly bound to 
albumin* (2) Ccxuloplaimin (approximately 9S%) firmly bound 
to ^Idbulln (wintrobe et al# 1953 1 Gaiter et al# 1953). 

ReoairaaMMnt and aaarces t 

The daily regairewsnt of copper wary betweaa 0*08 
mg/kg of body weight for infanta end 0*03 mg/kg for adaltai 
(WIC techrleal series# trace element In human nutSritioa# 
1973 ), 

Meat# fish and green leafy wegetablea are rich Sm 
copper content. The estimated dietary intaloR of cqpper frew 
-a typical Indian diet is aroiaid 2 mg/dey, 

/:■!) sorption f 

Copper by forming ccM^iems with amino acid# is 
absorbed by i^stiwe prewess and some of it is asscMsiated wildl 
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mctallothiorjin*, in thm mxtcosml cell. The copper i« txane- 
ported in the blood to the liver, where cerulcp^laamia «yn- 
theais taltes place C Soloraons, 1977) . 

ii xcrQtiOB z 

Copper is excreted through urine, s%r®at and fcile, 
however# the aeiount of copper in urine end sweet is very 
little. The mein portion of it is excreted in tfm bile, major 
pert of which Is again absorbed. Turnover studies of Cart- 
weight and wintrob® (1953) indicate that three fourth or 
wore of faecal copper represents biliary secretion. This 
amount will be further increased to several folds in the 
presence of diarrhoea. 

BIOCHEMISTHY z 

Copper dependent «>«vgt«8 s 

ane^es are proteins which catalyee epecific asita- 
bolic reactions and some of tha® tightly bind a metallic 1cm 
which is essential for enrymatlc activity, known as cupioeii- 
eymes with the exception of tirfpir^han-2, S-dioxygenase. 

Brody et al (1972) reported that this enryme, purified fsom 
both rat liver and pseudoraonas acidovoroue, contains 2 grew 
atoms of copper and 2 moles of hwne per mole of tetraweric 

Zahiffiura anC l-layadehi (1973) did not find a etoi- 
chionetxlc guentity of cepimr in a tryptophmi dioxygmiMMe ^ 
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purified froB P.fluoresceJiB. Ilni ©naymes that liair# crucial 

ro3.p in oxiaative metabolism. Tlwse include s- , 

ii) Cvtochrcoe oxidase * ®Bxminel oxidase in the electran 
tr."n3port chain tte only enayme that can reduce raolecmlar 
oxygen to >»ftter and one which is necessary for the prodac- 
ticn of virtually all energy of metebollsm (Galaghan, 1973)* 

Cii3 Ferroxidaaes i including ceruloplasmin, that have an 
important role in Ircm metabolisBi* 

(iii) Copper amlneoxydases required for the cross linking 
of elastin and collagen. 

(iv) Superoxide dismtataee that removes superoxide free 
radical anions (Mm, I938i McCard et el, 1969} • 

(v) Ascorbic acid oxidase. 

Cvi) Tyrosinas®, which is required for the synthesis of 
melanin. 

Ketallothionine, another cr^roprotein, is currently 
the subject of considerable discussion and controversy, htKt 
appears to play an central role in copper metabolism especia- 
lly in the liver. Another hepatic curproprotein, mitochondro— 
cuprin, which contains 2 to 4 % copper, is specific for 
nnonatal period and accounts for ttwi large stores of tiepatic 
copper in the term neonate. 
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An : la and Coopt i 

24 * 

Iron is absorbed as Fe and roust be converted tso 

34 > 

Fc to transported by transferrin. The plasma iron bind- 
inr protein ceruloplasmin is a ferroxideae is rec^ired to 
catalyse the oxidation of Pe at a rat® which will allow 
normal absorptiocn and transport of irem (Osaki« 1966). 

Cartwrite et al {1964> and Lee et al (1968) fsxaisd 
that the erythrocytes in copper deficient animals have a 
shorter life span than normal. Copper deficiency is thought 
to interfere with haan synthesis in three ways i“ 

(i) By deminishing iron transport into mitochondria 
(Goodtoan et al. 1969) • 

(ii) By inhibiting the activity of ferrochelatase (Trephly 
et al. l9'!l^). 

(lii) By reducing the concentration of the copper irm 

enryme cytochropoe C oxidase. Hari et al (1928) sugcreete 
that copper might be effective in treating anaemic 
infants. 

C-9P.g.tr. in Blood i 

wintrobe et al (1953) found that about 49% of 
the copper in whole blood is in the BBCe where the concen- 
tration is about llO wa/dl of RBCs. unlike tbe plamna copper 
there is very little species veriati«m in BBC cepfer CSfsois 
et al. 1967). 



30 


Gublttr C19S3) that in al»cmt 

96% of the coppex is px®s«Qt as ceruXopHaamin and onlf aibotit 
of th« ceruloplesmin ie pxessiit as apocexuloplasinln 
(Mc.tsada et al, 1974)* 

Coptiar in Milk t 

concantxation of coppcx* tinlilce that of 
acsms to be xio higher in coiostrw than in mature nild (Hassl 
•t al* if 74), 

Copper deflclwricy i 

tJFndezifOod (1971) observed bom defects in rabbits* 
pigs, chicks and dogs* Emker et al (1969) observed that 
copper deficient chick bone contains a higher than nonaal 
proportion of soluble colla^n and that soluble collateral 
iron deficient bone luis less aldlhSfdic function than normal* 

Cardiac failure associated with a&ppmz deficiency 
was first observed In Cattle and i#es termed "falling da.sease* 
(Underwood, 1971) • 

Kelley et al (1974) reported heart failmre In 
young rats whose dams consumed a copper deficient diet* 

The integrity of vascular systras* particularly ; 
of the large arteries# is dependent largely the cfuality 

and quantity of collagen and elastin in tha vessel walls the 
role of <»»p|Mir in erms linking and matuxatioii process lamA 



be«i elarifiisd 8iiic« th« simultaueous discovary tlhat pigs 

chicks fea copper deficient diets* frcqurntly die suddenly 
frou massiw internal heanorrhaig^ caused by structural deiftwt* 
in insjor arteries (O'dell «t al, 1961 and Shields et al,l962)* 

Copper deficiency daring oestation i 

Coppar deficiency during pregnancy in sheep xeenlts 
in the ataxic disease "swayback" or enaootic “neonatal ataxia* 
in the neidsom lan^it in these affected sheep there was eKten* 
sive dewiyelination of the CKS, and the brain mitochondria 
showed deplition of cytochondrame C oxidase (Underwood et al# 
1971) • 

Middewson at al (1972) found that at term about 
half the copper in the body is present in the liver# idiera 
it is bound to the protein* recently identified as a metallo- 
thloncin, (Porter, 1974 1 and Ryden et al# 1978)* 

»\»lddow8on (1961) found that after birth* the c«m- 
centratiofi of copper in the liver falls as the copper is imadi 
for growth# though the total amsunt ultimately increases 
because of the increase in sire of the or<p»n* 



# 

«1« 1§78) • Copp«x i^aioi;|>tion is €l«££«ctiir« CMatsuda et al,. 
1974 and WilliwsiS st «1, 1977) • 
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Smxxm ceztilopl&mlii is xsdoeed thiA nozxmil 

«t al, 19535 • 

Evans et al (1973) have isolated a raetallothionan 
with hiqh affinitY for cooper from cases ©f ’r;il-8on*s dis®as«* 

Klingbert et al (1976) saggeats that sine defi- 
ciency to be ovoid during treatroont with p«sicillii»iise* 

oumiaarv of changes in serum copper with age i 


Age 3er«m copper tefcronce 

ug/dl + SD 


Cord blood 

29 


11 


Henhin et al, 19 tl 

5 days 

47 

♦ 

ewM 

9 

1 






I 


1 month 

63 

i 

It 

1 






I 


3 month 

81 

i 

It 

I 

Ohtaloi, l97t 





I 


5 month 

104 


25 

1 





I 


6-12 month 

111 


19 

1 


6-12 years 

109 

i 

It 


Ohtel'ce & Temuxa, 1976 


Alteration in cooocr cetabolira during infection i 

7he declines in serm tine and iron concentxatiofEi 
tewever* serum copper values tend <1^ increase in conjunction 
1*1 th proportionately higher values of the copper binding 
protein^, cemloplsmiin* 




Q 4 

U i 

Cezuloplamin i* a® alpha-2 globuliis with a 
molaculair twicjht of approsciraately 1,51^000 sn& a copper 
content of 8 atcwis per molftcule a small fraction of copper 
in serom is bound looaely to albwsin but nost is transported 
by ceruloplaemin (Mazkowits et al« 19S5) • 

Changee in copper metrfsoliiro daring acute infec- 
tions or inflamatory states are secondary to an increased 
hepctlc synthesis and release of ceruloplasmin (l-ekareic et 
al, 1972| Markowitz et al, 19S5) , Ihere Is accelerated pro- 
duction of many other specific seryaa proteins during infec- 
tion ox other inflammatory states, proteins of this gxoxip 
haee be«» classified together under the term "Acute phase 
reactant proteins* and in haptogldbulin, alpha* antitrypsin, 
fibrinogen, C -reactive protein, sercmucoid* 

Powanda et al (If 72) .found that the increases 
In senan copper and ceruloplawsin concamtrations like other 
acute phase reactant proteins during infection ox inflaaM- 
tory states appear to be mediated by leukocyte «3dogenoue 
mediator (llM) • The increase in sexm copper and cerulo- 
plasmin concTOtrations persists for a relatively long period 
of tim® into convalescence In contrast to more rapid return 
of zinc and iron values to their indivi<Mal baseline values* 
The persistence of high copper and ceruloplasmin conemtra- 
tions has be«a attributed to the relatively long half dls- 
i^eaxance time of the protein* The increase in both ao^^per 
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and eeruloplaaraln concentrationa of ««ram ocears in acute 

hcpetitis txs in other Infections (Erendstrup, 1953 
Trip et al, 1969) • 

cr:r-.r XKgxiici: j 

tonoor and •.'.‘ahrrculosiB t 

hocMen et ai (1977) t Effect of pulmonary t#5ercul©»is o« 
blood concentre ticnc of cooper they toolc 30 tubercular 
petientn end 20 controls for estimatiem of copper concentra- 
tion in plasma and 36 patients of tuberculosis and 42 control* 
for copper estimfition in whole blood* Kean plasma copper in 
tubercular patients was 162 i 35 ug/lOO ml whereas mean 
plasma copper in controls was 110 * ug/lOO ml. 

■Hi® whole blood cop'per in tubercular patients 
was 160 * 36 ug/lOO ml whereas in controls it was 112 ♦. 20 
ug/lOO ml. 

They interpreted that the whole blood copper and 
plasma copper was significantly higher in the samples frcaa 
tibercular patients* as cewpared to controls. 

fiiculescu et al (1981) studied changes of coppm*, 
in serum of patients with silicotUberculosis* and acti-ve lamg 
tuberculosis. They took 45 patients with silicotuberculosi**, 
ac patients with actiwe lung tuberculosis* the T.B. patient* 
were selected as regard* their “activity* according to tiui 




following criteria i 

fhe tubercle bacilli presence in spatiiffl and 
radiological, iiwmrsological, and clinical criteria. 

The control groiip ccaiaisted of 40 healthy perscBia. 

The increase of the copper values in the ailico- I 

tutercalosis and in active lung T.B. is significant 195*11 ± ' 

28,25 mg/1 on ml serum representing a 70% increase Vs the 
controls in the sllicotubereulosis group and 209*82 ♦ 42*119 
ug/lOO ml (83% increase Vs the controls) in the active twtoer- 
culosls group, 

Sinha ®t al (1985) reported the teportance of 
serum copper in pulmonary tafberculosis of childhood. They ; 

toob 140 cases in the age group of 9 months to 12 years* 

40 normal childroa were t»lc«si as control gx«^* I 

They categoriKed tuberculosis into two group - i 

active and inactive* : 

Active which was sputum or gastric aspirate : 

positive for AfB, 

Inactive which was sputum or gastric aspiratm | 

'M^gEtive, [ 

Kean sem copper in active tidserculesis was ; 

154*1 ♦ 6.27 ug/dl end in inective pulimmery tsd»«rculosis I 

. " ' i; 

it was i0S*S t 5*62 ug/dl* whereas in controls inaan senna ^ 

copper level wee 114 ♦ i*i7 us^dl# | 

. ■ , ' . '' [ 

■ ' . ■ . ' ■' ■ ■ ■ ' ' . , , ' ■ ' ^ . , ■' 

■ ■ ■ ■ i 




Mean aerura ccappez level was increased in active 
tuberculosis as coiipared to control gxotjcpm More or less 
similar values were seen in both control as well as in in- 
active pulmonary tuberculosis* 


was another study on serm copper in tuber- 
culosis In which 30 children suffering fr*» ta&erculosis and 
3S normal healthy age and sex matebtd chlldr«n as control* 

In all cases Bmram eopp^x and zinc was estimated before and 

VP 

4 weeks after starting ctu^lotherapy* 

Mean sertss copper level in tubeicular patients 
before chemotherapy was 150*6 ♦ 11*5 ug/dl wlwereas after 
chemotherapy (4 weeks) it was 137*2 ♦6,7 ug/dl. Mean serum 
copper level in control was 108*1 + 8,f ug/dl* 



Cooper and non tabercttliir inf<ctAoii« i 


Sinha and Gabrieli (1970) had study on aeruB 
copper lewis in -various pathological eonditiona, they toolc 
967 esses of different pathological conditiem* Out of 967 
ceses, 38 cases -were of pnermonia, reat war® of non infec- 
tious cases* Control group ima comprised of 200 healthy 
s^i?jects* Author was concluded that the serum €so|sp«r Israel 
was increased in pneumonia and other pathological conditions 
of non Infectious in origin as ccmipared to control* Wean 
serum copper level In pneumonia was 162 ♦ 36 whereas in con- 
trols it was 123 ♦ 23 ug/lOO ml* 

Srinivas et al (1968) had an study on trace 
el«nent alterations in Infectious diseases* They temk 53 
patients which was divided into different types of infections* 
11 patients of septicemia# 14 patients with pneumonia* 

17 patients of viral infectious* 3 patients with 
acute bacterial miningltis were also studied. 

12 Iwalthy subjects acted as controls* 

Mean sertsri copper level in spesis was 25 *1 ♦ 6*8 
u mol/L# in pneumonia 23*0 * 8*9 u »ol/L* in viral 22*8 ^ S*0 
u mol/Lt in meningitis 21*7 ♦ 9*2 u mol/L whereas 
copper level in controls was 16*6 ^ 3*75 u mol/t* 

The concimtration of copper was high in all 
groups# it was highest in pati«ats with sepsis as compared 
with healtl^ ocmtrois* 



They also analysed trace el«®«nt» In six patient# 
ol sepsis end six patients of pnewonia during recoirery from 
infection (3B x days for i^otemonia end 13 • 8 days for 
cepe is } , Although these values started returning to nonnal# 
they still differed significantly when compared with hcaltl^ 
control values. 

Cot^oer in Leprosy i 

iezum copper levels were estiiTt^-ted by in 56 
leprosy patients comprising of 14 BT# 12 BB, 11 EL and 19 UL. 
These findings m were evaluated in coRiparlson to 42 normal 
subjects serving as ccsitrols. A signifidant elevation of serum 
copper was recorded througlxaut the leprosy spectrusi. Mean 
serum copper level in l^^rosy patients was 211,73 ^ 15.94 ng/ 
loo ml whereas in controls it was 114.0 37.0 ug/lOO ml Bao 

et al C l985}i • 

Pathophysiologic mechanissis that can acexaunt for alterations 
in trace elment concwotratioti s 

Alterations in tTvi binding of sine and copper to 
their respective specific and nan specific binding proteins 
and ligands occurs during infectioa the accelerated rate of 
hep® tic synthesis of ceruloplasmin appears to eccouat fo# the 
increased concentraticsis of copper «±iserved in s®»*m. m 



contrast the csrly dlsappeerauce of zinc frocn sexwm appear# 
to occur T'jithout appreciable concomitant change in conc«i- 
tr-etion of their reapactite binding proteins* . 
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blcof cells into the serom duiring infectious illnesses 
CEcc’ington rt cl 1971 ©nd l972Sf Kempschmidt rt el 1973-74| 

Pt cl 1972-74 and i^aiinemacher at ©1 1972) . This 
substance has be«i termed as LiM and has direct action upon 
the liver causing important eff«:ts on the metabolism of 
ainc and copper C Eddington et al 1971-72| Pahari^etal, 
1972-74K 

Leukocytic Qai<lo<::ienou.«^ awgdiatogC)U£H.) • 

I.*K exerts its principal effects r^on the liver 
hut ran also stimulate the release of ph©<;pc 3 ftic cells from 
the bone marrow CKaaipschmidt et al 1973 -•74) . 

LiiM has been shown to circulate within the serum 
of man and experimental animals during febrile infections 
or inflanwnetory states, iMmsmmmchez et al 1972) • 

LlH is also released in vitro by polymorphonuclwsr 
leukocyteSn macrophages, ox monocytes that have been activated 
by stimulating tlwwa to engage in phagpcytic activity {Kamps- 
chmidt et al 1973-74 and Pekarek et al 1972-74) • 

ACTION OF hm: OM tpabspopt sites » 

LEH stiBiulates the hepatic cells to take up ircm, 
sine and a large number of free minoacids from tbs serum 
(Kampschmidt et al 1973-741 pekarek, 1972 and Kannamacher 
«t al 1974), 



LEl'i Coes not sewn to exert its effects via the 
at‘t?,vrtion of adenylate cyclase or increased. forBiation of 
cyclic B&noslne ir:onophosphat« {cmp) {Winnesmacher et al 
1972), 

Xn stimulating an accelerated flux of 'irarious 
subs'tances into the liwx* L£M dtoes not appear lao function 
as a mistal transport or binding protein by forming bands 
vith either sine or iron CPahariAc et al 1972). 

Moutrophlls prcKluce both lactoferrin and fiHK. 

X£ lactoferxin is released from phagocytlring viBCa it can 
function as a transport protein In assisting the moi^went 
of Ircm from serum intr» the Hear and otiber tissues (Massosi 
et al 1969) • 

LEF stlwulatloa of protein synthesis * 

LI3K has second series of actloa ©n hepatic cells 
therdby stimuleting the accelerated synthesis of nuclear end 
rihosanal RNa (wannmsiecher et al 1972) . 

Xt also causes rough «idoplasmic reticulim of tlw 
cells to accelerate its syntlsssi# of various acute ph«se 
reectant proteins (Efidingtcm et al 1971*72? Kawpsclwaidt et al 
1973-74 1 Keharek et al 1972-74 and hannemacher et al 1972)# 








HJkTlRZAL RHD METHODS 


*******i*t*4rlt[iiiAi*ife**<i»«Hk**Ki«H(ll«Nk«i**#*****#**********4i*-ii‘ft'At 






h of 64 canes iocluded In this study war* 

divided into ti#o grot3|>s. 


Ccmtrol Cxom s Ten cases of age and mmx matched healthy 
childx«Ei %fitl»ut any evidence of severe gradhi of malnotri- 
tion« h« 5 >atic* z«Qal disorders or recmat infectiont sere 
included in this group. 
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S«l«ctiicm of c«ae» t 

Tbe detail«d history «nd clinical exmnlnmtlon wa» 
done in all cases* Patients with different type of infections 
were studied* The patients with loher pneumonia Cn «• &) lieA 
an X~iray picture consist^t with the diagnosis and xespcm^Ml 
well to antihiotic treatment^ raised BSR imd leiaScoeytoftis, 

The patients with Enteric fewer (n * 105 had posi- 
tive Widal test* The patients with pyogenic aieningitis (a • 6) 
had raised ptoteia and decreased sugar sad iacrease ia p^ly- 
morphs in CST, and well resp^dsd to antihiotics. 

The patieats with primary pulmcaaxy tii>exculosis 
Ca « 5) had positive Maatauac tost raitod ESP aad lympboeytosis* 
l^sitive x-ray chest. 

The patieats with tol>arctdlar aiwiagltis <a >■ 75 Itod 
CSB findings consistent wito nm* ESR was raised aad difie- 
rtotial counts showed lynplKMsytosis* 

The patients of postaeasles hroacto^toinonia (m m 9| 
had positive x-ray chest finding of torcaocbopnetsKmia mad posi- 
tive B/O measles* 

Tha patieats of infective hepatitis (a • S5 liad 
raised liver function tests e*g« - S.biliruhin# SQOT* 3GPT* 

S. Mkaline ptoaphatose# Bile salt* Bile pigments* 



Til* patients of Malasia {& • iO) Imd pesitlwi 
blood fllM for sielarial p&mmitm end liell responded 1s» 
©ntimleiriel treetroent. 

Eecli gmtxp of ijifectione was cmmtBtmt with tlie 
diagnosis clinical l]f as as inwetigatiaa findings* 

Migtoag 5 Detailed Mstxjiry of laich caswi %«« recorded £rc» 
tb® parmts or ett«edants on th« plamed sheet# which inclodsd 
name# age# sex# chief coeiplaints# present illness# relwwssat 
past history# fattily Mstsory* 

teeicei i 

Gwaeral Exa»iiiatioii i Oamersl eonditiim ©£ tiwi psti«at# 
pialse rate# respirstaory rate# psllor# cyanosis# elsithlng# 
ictenis# lyafdwAmcspstliy# oedaawi# tenj^zatnis# sity sM» 

clwmgss# hairs* 

Miai.giMste.tfic sawsinatigm i 

Height# Isegth# weight# hsad cix»as£srstte®# add 
am eircomferane®* 

■ag3ag»l£,,.laaftiiitMs^^ * 


t 





gen. Bile pigment. Bile salt, culture anfl sensitlirltgr 


WEE done frcm the Departanent of Pathology of 
Medical Col lege, and Hoepital, Jhansl. 

Mantaux test ~ done from District T.B. Itospital, Jhansi. 

Liver function test * Serwa Bilirilbifi, SGOIJ, 9GPT, Sertan 
Alkaline phosphatase done iron DepartsieDt of BioclM»lstry,i 
Medical College md Hospital, Jhansi, Estimaticm of 
Seri» Zinc and Serw Cq^>er of aach selected case was dcnao 
by Atomic Absorption %ectropbotoaetery (aas) using PEWOM 
H^HEE llOOB Model froBi The Division of Endocrinology, CDRl, 
Lucknow, 

Collection of mmsplma i 




InstJTJJsental conaitions for measurement of absorbance of the 
samples ere llstca in the table given below. 

Atcsmic Absorption SpectrophotometrY technique 
used in the present study was preferred because of it* 
specificity# sensitivity# precision# simplicity and rela- 
tively low cost per analysis in comparison to other mrthods* 

Table t Instrumental parmieter* for measurement of 
Serw Zinc and Copper by Atcsiic J^sorption 
spectrophotometer (PERKIli ELMER liOO B ) 
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lKtrc?dttction i 

In 1860# KiEcteff aniS Buasen# observecS that the 
wave lengths of the dark Fraunhofer absorption line© in 
the solar spectrum coincided with the %r8ve lengths of ©le- 
iRerstal lines in various emission spectrofis. Based upon the 
assuiTiption that atcms absoxb light at the sais® wave length® 
they isTiit light# Kirchoff and Bunser deduced the presence 
of several elesnents in the solar atmoaphere. 

In 1955, Walsh showed that this phenomenon of 
atomic absorption could serve as a spectrochemical basis 
for guantitativc determination of metals. He d«»onstrated 
that this measurement of metals by Atomic A>sorption ■ Spectro- 
metry are more sensitive than measuraments by flame wniasi?® 
•pectrophotocaetery and less subject to interference frew 
other elements. The subject ha® been caDmprehenslvely reviesMBi 
by various wrkers C Allan, I962i David# 1960| Allan# 1962| 
^wa and ¥allee# 1963| Herat and Henkin# I971f Sunderoan#Jr» 
1973# Butriomovit* and Purdy# 1977 and Smith Jr ©t al# 19791. 

Principle t Aspiration of the serum into bunaer produce® 
thejmal molecular dissoclaticiJ end dispersion of metal atom® 
throughout the flame. Smell proportion® of tl»s« a toms become 
excited to emit light but the overwhelming majorities of the 
atom® remain in the ground state and are capable of ebsotbing 
discrete wave length of incident light. These specific wave : 
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l.ngths are provided ty a lamp vith a hollow Cathode. 

Eoura of the liaht Is passed throush In flame several tlsws, 
and then Is focussed ,^n the entexance slit of a dlffetx- 
action grating monochrometer. Ihe absorptions of light at 
the specific wave lengths ere proportions! to the concentra- 
tion Of that particular metal in the sample. 

The abundance of atoma in the ground state In 
comparison with tiose In the erclted state accounts for 
the greeter sensitivity of stcmlc absorption n.«ctrophoto- 
metery relative to flame emlsaion spectrophotasetery. 

Light eimltted from the flame consUtutes a poten- 
tial source of error In aas. , light energy which stril*. 
the photomultiplier tube r.pre.«t. the net b.lanc. of -1- 
asion and absorption, rhim source of etior Is avoided by 
modulating a,e incident light beam with a mecl»nlc.l chopper, 
and tunning this photosialtipller detector circuit to the s«w 
frequency of modulation, under these coodltlone. the detector 
circuit responds only to the pulsed elgnsl from tbe light bee. 
end does not respond to the eontinaous elgnal produced by 
light em.lsslon from the £!«.. The sltematlng current fra. 
Photrasultlplier detector circuit Is amplified and recorded. 
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Parker and Colleagues (1967) described two pro- 
cec2ures viz simple dilution and removal of protein using 
tricxiloroacr'tic acid prior to aspiration for determination 
of copper and zinc by In the pn^sent study the simple 

procedure of direct aspiraticai was employed* The 'hhS adjusted 
to the operating conditions as listed in the table given 
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Bliquoten of stanc'erd. solutions of copper# en<2 zinc were 
else JT.Gf.surcd in order to check the precision of the 
procedure, SertM copper and aiinc concentrations wexm 
crlculated with the help of cellheration curves. 


##■»#»# tut# 


it# ## # * # ## it # 111 '# -H # ## # # ### ## # # # ##:######### # 
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OBSIRVATIOK S 

h total of sixty fCHir chlldireis 'were ir»clade<5 in 
this »tsii^» Out of these 64 cases, ten i»»althy cMlfire® actaad 
®» coBtzol., Their distributio® according to age and ssoc is 
giten in Ti^le I« There was preponderance of H»al® childroa in 
the study groups male to ffaaal® ratio being i*8 i 1* 


TABLE “It Ms tribe t ion of childrta according to age 
and sex*' 


Age qmvsgm 

Studr croon 

cgnM&I,. 


(Jjt years) 


fSaeLle 

Mil# 


A« 1 to 6 Yrs 

30 

18 

2 

4 

B« 6 to 12 Yrs 

5 

1 

3 

1 

Total • 64 

35 

If 

S 

S 


Thm study gros^ conprised of children having 
in:(tetirms diseases* Their distribution according to the 
disease pattern is gi-eeii in T^le II* 

jieoiig bsetezi^sl lafecticais, 12 cas^ were tidter* 
colsr and 22 easas were iwm^tubezcnlar* Ten cases each of 
viral and protwsoal wera included in this gno^« 
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Airerage duration of fever in enteric fever waa 
10 days end in Riolaria wa« 4 days. The cases emitted end 
included in tMs study on mu average stayed for 7-10 days 
in hospital* The cases having sisvere malnutrition, renal 
pathology, liv*-r disorders (except infective hepatitis), 
gross oftdOTa, were not included In this study, ■ 


TAI-LS - II I Distribution according to disease pattern. 



Typ^s of infections No* 

of cases 

I. 

Bacterial Infections s 

(a) Kon-tabercular infections i 



1- Enteric fever 

10 


2- Lc^ar pneumonia 

6 


3- Pyogenic meningitis 

(B) Tubercular infecti«wi8 * 

£ 


1- Prlroary pulmonaiy tuberculosis 

5 


2- Tubercular meningitis 

1 

12, 

¥iral Infections t 



1- post measles broe«:lwp«e«mMEiia 

5 


2- Infective liepetitis 

s . 

-0 

Ptoteniort t 



1- Malaria 

to 


!3b»tal 

i4 
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inmctl&m t 

Im alii cmmmm ©f ■WSeicmla* iMBmtlmm mttmk mlwm 
of alnc was significantly lowsr ip 2L 0-01) «« coin|Mir«i to 
nottB yalia* of controls* mmm iraloe of sine after 7*10 ^ys of 
therapy was still founa to be loner than ccmtzol ip 0*0l>, 
(sable III ana V> although It was higher th«a the wean walne 

fio 

Dfcserwea on sero day* iilhen wean waluea on 7-10 days cnwipared 
iiith wean walues of sine tm aay sero« found to be rising but . 
else was insignifiewat Cp **7 a*S)* 

hhile senm coiaper lewels were significantly higher 
n day sero ip 0*01) aaad cm follow pp after 7-10 days of 
ISMsrapy (p 0*0l| CTible Iir and 1?1K Stenm copper levels on 
-lOtt^hen a»^ared with values cut day aero, vmtm found to 
e ^creasing but reduction warn insignificant ip *7 0*5) 
fable XV and VI)* 


ffiL£ * III h s ' Struw sdne in prinary i^dmonary 

tuberculosis* 


Oroups 

Ho*Of 

cases 

Range 

Mean 

Cug/lOO m) 

S#D# 

£aro day 

S 

Ss.f - 70*© 

84*i8 

9*88 

T-lOth day 

4 

#0.9 - 76.5 

l».27 

««8S 

Control 

10 

108*9 -119*7 

114*44 
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TABLE - III B * st«ti«tic«l *fi«ly»is of Tidslo III A. 


Gjroupa 

d#f» **t" VallSMB 

P 

A Vs C 

13 3.S7 

1 0*01 

B va c 

la 3*51 

L. 

B Va A 


*7 0.1 

Ami 

E* » <ltog£s« of frettdoK* 


TABLl - IV A 1 

Ssrirs eop^x is pxlMaxy piilsooaxry 
t«i»sioitlosis« 

GxOiXpti 

lo*o£ Baxiga 

cases 

£«aius S«P* 

(tto/lOO nl} 

ZoKO day 

S 111*5 • 120*6 

117*1® 4*06 

3, l-lO-yj day 

4 105*9 - 115*6 

110.47 4*01 

:« Cootxoi 

10 95*5 - 100*9 

99.27 1*61 

ABLE * IV B 1 

Statistical axmiysis of 

tiiils ZV A* 

Groups 

consDarad 

d*f. “t" Vidtts 

P 

A Vs C 

13 3*60 

JL 0*01 

B Vs € 

12 

L, 0.01 

B Vs A 

6 l*Vf 

*7 0*1 


d»f« m AiQIVNI of fXOOaOl 
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- V A I s«iWR mine in neaiii|iiti«« 








•mas ammm copp«r ia tJitoarcmlar naoingitia 



Groij^a 

NO.Of 

cmmm 


Mean 

Coo/lOO Ml) 

S.O. 

hm 

ZKmi day 

1 

116.5 - 140.5 

126.21 

3 

0.39 

B. 

7-l0«x day 

5 

116*5 •» 130*9 

125.96 

8.91 

c* 

Control 

10 

95*5 « 100.9 

99.27 

1.61 


TABLE - VI B 1 

Statistical 

i^ialyaia of 

TAl® VI A. 

Grotipa 

conpasad 

d.f. 

*t* valaa 

P 

A Va C 

15 

3.67 

JL 

s va c 

13 

3.S0 

0.01 

m Vm h 

8 


“7 0.5 


4»f» •• dttgxm of fmoasii* 



oa 7<»I.O i3«y »hamt6 a jclsiiif trend but still found to hm 
lower as coraparsd to ccantrolo (p 0«01). 


TABLE * VIX A t Senm sine in enteric fever* 



Groups 

BO*iOf 

eases 


Ban^ 

Coo/lOO ml) 

S.D, 

A, 

Eero day 

10 

5-7 

m.5 

- 100.8 

73 , 0 s 

17,51 

S* 

7 -10 th day 

$ 

68*7 

- loi.s 

84,44 

20.3i 

c* 

Control 

10 

108,0 

— 119.7 

114,44 

4eii 


TABLE «• VXX B s Ststlstieel anelfsis of Tid>le Vix a* 


Groups d.f* "t* imUtm p 

ccMpered 

A ¥s C IS 3*7S ■ ^ OiiOi 

B Vs C IS 2#fS 0.01 

B VS A IS 0*tS 7 0.1 
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Item ••msi e<»pitex TaUm* (TmXtt viix a) m mmm 
day va» found to ba aignificently highei: {p O.OX) in 
enteric feyei: a# ccwpared to controls. The mean aexim valom 
of copper after 7-10 days was still higher as ccropared to 
control Cp ^ 0.01) « altlK>agh tbsse values were lower as 
ccsapared to the valties on day aero. 


TABLE - VIII A * Serum copper in enteric fever* 



GTOlipS 

BO«Of 

cases 

^ Benge 

Hean S.O. 

Cug/lOO ml) 

A# 

Eero day 

to 

108.5 • 121.5 

118i^l3 4#83 

B. 

7-loth day 

5 

100.5 - ll8.f 

112.58 7.43 

c* 

Control 

10 

95.5 - 100.9 . 

99.27 1.61 

TABLE - VIII B 

t Statistical malysis of iteble VIII A. 


Groups 

coB^ared 

d.f. 

•t* valve 

P 


A Vs C 

IS 

4.09 



B VS C 

13 

3.14 



B Vs A 

S 

1*19 

' *7 Q-.1 

Jr wii** 


dUfft *• d^ixee of fseedtoM* 
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Aa dn>letii« in ix A, th* mtim mRluiii 

on »iro dny In lolaair pxmmixml& wmm §omt& to hm •i^aificnntlf 
lows (p 0*0i) as cospaxed t© control, Ttm mmm mmmm tain© 
of *inc on 7-lOtti day was still found to Tam lower as co«^j»a 
to control Cp 0,01) « alttoougli tM« -value was higher as 
cospared to mean talus ©f sine on *sr© day (p *7 0*^5 • 


TfShM • XX A % SS'Xtsi sine in lohar pnaisaonia. 


GrotJps 

BO.Of 

eases 


BaHsoe Meaii 

(ug/lOO BUI 

S.O. 

hm Zero day 

d 

V3,5 

• 80*9 

18.55 

a*f3 

B, t-»l0t3i day 

s 

@1.5 

• fO.d 

8S.8S 

4.11 

c , Control 

1© 

108. f 

- Iff.? 

114.44 

4.11 

TABLE - IX B t 

statistical 

analysis of Tilils IX A. 

Grotips 

d*f* 


■t» value 


cewpared 






^ A Vs C 

14 


3.7f 

©.01 

B Vs C 

ti 


3.3© 


B Vs A 

f 



*7 



wiSiiP ^ ipWflpPPil 'WR HSWP^mR# 
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AS is OlSTlOUS tgxm X A* ttMl opposits plMBUO** 

mecioii mt» labsttxved for ssxra eoppsr Iwmlm in pmmmsm^m 

'^Aimxm sl^ificsntif higlwr »mxam ccrppsr Isirsl «ms -obsorv^i on 
is«ro told 7«d6 days sftsr lisiKspy* 


TabXjS «• X a t Asms coppsr JUi li^sr fninme^ia* 



Oro^s 

n&*of 

aasHts 

Banfs 

Cia^OO nl) 

s.o* 

A* 

ZttjR» dtey 

6 

i22«$ • i4d«d 

132.91 

fi.OS 

B* 

7-lOtli day 

3 

124*9 • i32*S 

129*40 

3.9® 

c. 

Control 

id 

fS*5 - 100.9 

99.27 

i.ii 


fABlil * X B 

i Statistical analysis of 'SOdsla X A* 

Croups 

i ■« u. ■mitt litin iJH’ 

d.f. 

•t*. valas 

P 

A vs C 

14 


0#'@3 

» VS c 

11 

1.96 

z* 

B Vs A 

7 

1.24 

*7 0*1 


4«.f« m mgm» nf txmrn^mm 
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m P 3 r 09 «isic also iT^lm Xt h)* ttm 

i»«aii valuo of mmxvm siac on mem 4ay ws.m fomid to hm 
ficwatly iow«r (p 0*013 as ccw^ared to controls* liMla 
raaan valua of mmxxm mine aftat 7-10 day of cli«Kitt»rapy mm 
&»iixid 'to to® S'ti.ll loif®x as co®pax®d to control (p / 0*013 
but lias hig^r tlxau in®an iralu® of sarm sine eta saro day 

mmmm 

Ip # ©•*1 • 


TABLE - XI A # 

smxwm 

sine in pyog«Bie netiiiigitis. 

GTOUpS 

Bo,Of 

cas®s 

Kmgm 

Hosra s«0. 

Cisg/lOO Hi) 

A. 20x0 day 

d 

§3.4 - fO.f 

67,8S 2,7§ 

B, t-lOtli day 

3 

70.5 - 71.0 

70.94 0*80 

C* Ccaatcol 

1© 

I08.f - 110,7 

114.44 4.11 

TABLE - XI B 1 

statistical analysis of Tdbl® XI A* 

Gxoi^a 

ccMpaxad 

" <1^# 

•t* yalua p 

A vs C 


3.8$ 

£- 0.01 

1 VS c 

it 

3.40 


B m h 

4 

3»©S 

*7 ■ 


§mMm « atflffMi Pi 



GJD013|>*i 

«»npar®d 


•t* VSltiA 


A ¥a C 

» ¥» c 

B ¥• H 


3.?4 

i*42 

i.ia 


jC- 0*0^ 
£« ®*83l 

7«.i 




MOISTtlBEaCULAR Vm TUBEICtILAR BaCTSHIM, IMFM^TIOKS t 

iciii iasifpiificwit 

in mean s»£»iit vain®# of aincf ®nS copp«* in nosBtadmrcalar 
infactions Vm Tabawnilair {p "7 0*5), Tatoi# xill 

and XIV)* 

TABLE - XZXI A t iNian a«p»i dm: ▼dova in mmlntoax^alax 

C«*g* fmmxt pyogmatc 

nwingitia) and baetairiai infm:* 

tiems (pjdteaxv fmlnonaxv tx&^accnlosis* TM). 




!io*of 

ease* 


eaXaz: 


Ho.of 

e«a«« 


Tiab«r- 

cnXac 

M, 


Total 
Moan ± 


m 


•SB. 


A* 2mm day 

22 

— T 

73.1S 

12 

" — ""TT'-' 

fl.fS 

72.70 

B* y-ietb 'dtef 

11 

♦12*31 

81*15 

9 

♦12.57 

77*85 

♦12.33 

,79.87 


♦14*58 

'Mia ^ 


♦13.@1 

d4 *01 


TABLE - XIIZ B X Statiatical asMilfais of T^iSaXa XIZZA« 


Gxotxpm 

centred 


d*f« 




P 


Zmwo day 32 

l-XOth day X» 


0*4» 

@•52 


7«.* 

~7 o.s 


d*f* •• dagzaa of fmadoox* 


• XTV A I !!«•» pex» copp«r ■valae* In iioiitab«i?cular 
«b 61 tijflbawnilar bacterial icfeetiona* 


Gzoupa 

»O»0f 

caaes 

Hoateiber* 

cular 

Meaii 4>Sl> 



llo«o£ 

cases 

ciilar 

TO tax 

Heaa * SD 

A* Zero iSay 

aa 

las.os 

la 

122.70 

124.22 



8«8S 


8.54 

^ 8.58 

B. 7-lOth day 

11 

im.n 

9 

119.07 

119.18 



^ s#s? 


t ^0*€0 

♦ 9.42 


TABLE - XIV B 

t Statiibical 

i^alyala of T^le xiv A. 

Grot:q^a 

Cfsnptared 

d.£« 

•t* imloe 

I> 

Z»m day 

32 

0.7i 

7 o.s 

7-lOth day 

18 

0*047 



&mf* * degree cf fraMsdcn* 


II. viRiL mrecTtom * 


Mean »eri» sine i® iafectlT® li^stltis C Table XV) 
wa« significantly low m day sero Cp aftes 7-10 

day {p O.Ol) as compared t» controls. Mean mtim sine cai 
day aero when conjpared with mean iralue of sine of 7-10 
was found to be iosigaif leant (p O.S) . 


TAKLE - XV A I SeitSTO ainc is infectiiwi' Iwpatitis. 



Grotsps 

Ko.of 

eases 

Hsfige 

Mean 

(ag/lOO »l> 

S.D. 

Mkm 

2ero day 

S 

55,1 - d4*5 

S».72 

3*t© 

m 

mm 

7 -loth day 

3 

&0.S * 61.e 

61«2d 

1.32 

c. 

C<®atrol 

10 

los.f - llt.7 

114.44 

4*11 


^ABbE - XV B 

t Statistical analysis of Table XV A* . 

Groups 

cjwnpered 

il.f. 

wains 

p 

A Vs C 

IS 

3.70 

JL 

B Vs C 

11 

3.43 

L. 

B VS A 

• 

d«:is 

'****511 ■ >ii| 

/ P#3p 


^ QlP^PPw wS WWW^S^mSmUfi^ 
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M®«a mmxvm eoppmx in iBf«ctiir® hmpmtltim 
3 CSn ) an Say *ero yma found to b« aignificantly 
Cp jL. «ft«r 7-10 days was still higher Cp £J3*W 

08 coapared to controls* Mean clapper walu# on day s@ro wlwBii 
compared with mean value of copper of 7 - 1 0 ^ day wa* insigni- 
ficant (p “7 0»5) • 


SMELS - 3CVI h t Sterua copper in infective hepatitis. 


jlllllllll^ll^ll^ll^^ 

Bo.of 

cases 

lange 

Mean 

Cag/100 I8l) 

S*D. - 

hm l^ro day 

i 

124«@B - 13S«tfl 

124«80 

2# @3 

Bm 7-‘l0th day 

i 

112.SCI- 118*.8@ 

llS.iO 

3«15 

C. Ccsitrol 

10 

95*S© - 1OQ.B0 

9f.27 


Tim»M « wn @ 

t Statistical analysis of Sahle Xfl 

csroi^^s 

compared 

A# JEn 

•t* valma 

P 


h Vs c 

13 

3*84 

Z-. 0*01 


B Vs C ' 

11 

3,35 



B m h 

€ 

3#IIS ' 

/ 0*<!6 



4*f« «• ^ teetdew* 





«£t»jc 7~1© ««y* of thorap? wa» found to bo inaignlficant 

C p |jf.,,.,. ©•!•)« 


TABI*E •“ KVXX A • So con #1.110 nossXMi CpoBt w®®#!## 

bpoiOhofasMHioni®) • 


Qxowpm Ko.of ItanSfe Hoan s,D. 

««*«« (i%g/10© iil]| 


hm 

20#0 dtalf . 1 

1 76.S 

* ©4«S 

78*i© 

$*25 

Mm 

7-*lOtb day 4 

( 80«@ 

• i4.s 

S1.7S 

1»8S 

c. 

CootJPoX H 

1 i08«9 

» iip.y 

tt4»44 

4«tt 





69 


Mmm •®rum cop|s«r in post measl®# Isxoiiche^eimcmia 
(Table XVIll) ms foiaid to be significantly Mghet tbi« cscai*- 
trol Cp 0*01) on day sero, wMle after ?-10th day of tlieraipy 
decreasing trend was found (p 0*1) but ms still signifi-* 
cantly higher than control* Mean values of topper ^dafy ser© 
when ccwpared with values caa T-lo’^day found to be insignifi- 
cant ip *7 0*1)* 


TfMiE - XVllI h I Seram values of cofp^r in measles 

(post measles bronehopneiamonia) 


GmvspB 


lko*of 

oases 


Image 


Mean S 
(ug/lOO ml) 


D, 



fe.ro day 
t-lOtfe day 
Ctotsol 


TABLE - KVXXX 1 i Statistical analysis of Suble XVXXZ h. 
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copfMftr iM lialairJji (Tatol« IDO itm» itosoNI 
to hm •i^pnificaotly hlgheir cm day sero as ooropar^d to control# 
dm. 0*01-3- idiils after 7-l0 days of therapy mean value of 
copper was found to be decreastnp but %ms still higher than 
control {p 0.01) . Mean value of copper on 7-10*^day when 
coRspared with nean value of sero day, found to be decreasingt 
but reduction was insignificant (p "7 0*5) • 


TABLE - 3CX A t 

Sercffli values of copper 

in.nalaria. 

GtOXipm 

KO.Of 

eases 

Range 

Mean s.O. 

(ug/lOOntl) 

A. Eero day 

10 

110*5 - 125.5 

122.50 4.57 

B. 7-10^ <3tey 

5 

110.5 « 120.S 

117.86 4.15 

C* Control 

10 

f5.5 - 100.9 

99.27 1.61 

TABLE - EX B S 

statistical analysis of Twiblm XT a. 

Groups 

cfMpotmd 

d# fm 

iwlue 

F . ■ ' 

A Vs C 

1® 

4.19 

£m 

B Vs C , 

13 

3.50 

dL 

B Vs A 

13 

2.32 

' ' * 

/ V#® 


d«f» » degr«s of free^Man# 







TABLl 


I Hean amram values of aiuc 
vlml infections. 


Viral 


1 Statistical malfsia of Tabio ma m. 


•t* valmo 


2!ai%i 

m 


t4 










I M#an viiiii*# of ooppo 

and viral inttstctiom 


TABLE - XXII B 


day 

12 

ta2»?o 

1© 

125.53 

123.9S 



1 8.59 


t 2*75 

d.do 

7-lOtli day 

f 

119.07 

7 

120.19ft 









A. 2«fro d«y 


22 


73.15 

±12.31 


10 


69.20 

±10.90 


71.91 

± 11.86 


B. 7-10t;h day 11 


61.15 

±14.58 


72.97 

±11.05 


77.9t 

±13.60 


TA^S « 3DCIII 8 I Statistical analysis o£ Tit>ls X3CIII A. 



Grocqps 

c»3mf>ar«<3 


*t* vala® 







i M«aii amxvm values of copper In ijofi 
tubercular and viral Infactions* 


Ho*o£ Non tubercular 
eases .MaaiH-SB 

1 I ) I I 1 


Mo.of Viral Sotal 
cases MeaniSD ^ mrnmm 


XXIV @ t Statistical analyais of XXIV h 







liOHTOBEICULAR >?1TH Pl^TOapAL IRPECTIOISfa a 
TJvBLS • XSW A t Mean values of aiijc 


Groups 

lio*of 

eases 


8o«o£ 

eases 

Pxotoso&l 
Mean + SO 

Meai^SO 







hm Zmm dmw 

22 

73,15 

10 

67.42 

71,37 



>12.31 


+ 3.38 

+10.63 

B* 7-lOth any 11 

81,15 

5 

73.06 

78,62 



+14.58 


t i^Sl 

+12.S4 


TABBE - X3W 1 

t statistical axialysis of Table ^DC? a. 

Groups 

ccMspared 


"t" valtaa 

P 

2mx€> aay 

m 

1.41 

*7 

7-1 0th day 

14 

l.lt 

“7 0*1 


A»f* « degce* «f fwim&im* 



Croups 


Ho.of Nontubor- Ho. of protoroal Sotal 

cftses cislar eases Meae^SD Meani-SD 



«.f. “t* ’tains 


Qxomps 

CGsaparsd 


P 


%i(ji 
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I^XSBEVCyLhM WITH PROTO 20M. IMFBCTIQMS t 

TABLE — >3WII h t M«aai 'vaXvie of xloo* 


Groy|>s 

Ho*of 

COSOS 

Tubercular 



Ho.of 

eases 

Protozoal 

ltoiai+3D 

r^j 

®ol»l 

Ifeaii+SID 







Am zmxo 

12 

71,25 

10 

07.42 

i9.» 



2.^237 


+ 3*39 

+ 9.62 

B. 7-lOth any 9 

77.85 

S 

73.06 

76.14 



+13.91 


t ^*51 

+11.20 


TABLE « 3DCyiI 1 

1 Statistical analysis of Table 30CVXX a. 

Groups 

eoapared 

d.f. "t® talus p 


Z«*© Smy 10 1..05 "7 0*1 


312 0.7S *7 0*5 




f -lOtii €ay 




TABLE 


» ^gxmm mt fx^wdoot* 
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TABLE - XKX A I Mean aertas value of cc^eir is 

viral and protoeoal infection. 


Group* 

ISe.of 

cases 

Viral 

,Kpf.n-**3D , 

Bo.of 

eases 

Protosoal 

Total 

Meai^SD 

A. Zero day 

16 

(J 

125.53 

10 

122.50 

124.01 



1 2.75 


i 

4.04 

B. 7-lOth day 

7 

120.20 

5 

123.65 

119.22 



♦ 5.01 


t 2.58 

1 4.63 


TABLE - XXX B 

t Statistical 

analysis of Table xxx a. 

Group* 

compared 


"t* value 

P 

SE^ro day 

18 

1.67 

^ Q,l 

7-lOtli day 

1© 

1.J7 

"7 0*1 


« §mgxm Of freedon. 




!> ZS C1ISSX0» 


irtk*********** «*<(li********4i **«"* **■»* *'4 


ttoi: »ore thim a e«iitiazir« tefacticw iaducad ■ 
alterations hmvtt bean recopiiaed in the metabolim of 
body contefi't of many aiabstancee. With respect bo the trw 2 e 
alemaiitei, *ec«t xmlmm ha'S-a arophaaisad the consistent 
occurence duiring various infections of cbmgas in the Sanaa 
concentrations and aieti&olic homoaostasis of aine and copper 
(Beisel at al, 1912$ and Waiuberg* If 74) . 

Studies concaming infaction induced alterations 
in sine and copper metabolism have now advaancad bayond the 
purely daacriptiva stages. ' . 

In the present study w have analysed the serum 
concentre tions of copper and sine in patiaats with eoumon 
acuta infactions during th« initial stages of disease as 
wall as after initiating traatm«it* The average hospital 
stay of patient with «starlc fever# f«ao»asia# pyogenic 
mwningitis# hu^atitis was ab^t 7<»10 days* fberefore# to 
have unifomiity followed smples for serum cc^per and 
sine levels on 7»l0th day* 

In tlMi present stu^# the estimation of serum 
copper and sine were done by atomic absorption apectrophoto-- 
metry (AiS)» ftiis method was preferred because of a^peei'* 
ficity* sensitivity# precision# sis^licity mtd relatively low^ 
cost, per ssMliniis in oos^arisoii to otber metdiods.' 



Th* uean »erum concantr»Uoii of mine in control 
ug /100 ml. This vain* ia ccngpaxable to that 
raport<.a by (slnha and Gabri.ll, 1970, Halataad and smith, 

1970; Srlnitaa at al. 1988; sharda and Bhandari. 1977 , 

Kicial®»cii, 1981). 

Vhm aim 9mmm coaceiitratlcai of coppe* in coratrol 
w«« 99.27 ug/loo ®l. Tiits valis* !» co^araibl® to that rapojr- 

ted by (srinivaa et al, IgsSf Bogdan at al. 1977, Atoad P. 
efe al, 1985)., 

Tbm maan satioi valaea of aiae and, coppar in pwimmxf 
pulmonaty on tha day *a«> S4.68 ug/100 «1, 

irt^lcb m aigolficantly im, (p aa cmpmmd to coottol 

valua of 114,44 ug/loo »1, Mhila aftar 7-10 days of tbasapy, 
it roae to i8,27 iig/lOO »1, 

lla«a saxtM valua of c&ppmt e® tbe ^igr sai^ mui 
117,78 iig/lOO «1 which waa aigoificaotly highat ip £jimQl}t 
than controls C99«27 ug/loo «1), Aftar 7-40 days of tbaxapy 
tha valita fall to 110,47 iig/loo ml, which waa inai^pificant '' 
wtian ccwiparad with aeio day valua, 

l!alal»ad and aalth CWt) , Sharda and Ihasdari 
(1977) obaanrad low latal of sanim ainc and ita altarad 
loval aa an afoidanca of actiwa state of pvilaioilajV tahaiee^oeis^ 
Hoan aaxiMi sine waloae of ^^eiaa amthora ware in aeeordamsa wM 





lo aMitiora tht», fimm&t P. at al (ItSS) mlm 
aatiw«tafi 8 ®iotr aafi coppeif aftax 4 weak* of a®ti.**twi>ajf** 

Cttlar tliaitapf# th«y oteattved a sigislfic^t fall, la aa»Bi 
©c^pai aa<ii tlsa la s«n» alac lavala bat atlll tha lavala 
©f botli tb® aleniaata fallafi t© ratwjca to a®jBiMilcS'» 


jy» la ptiMmxf 'fnilsi^ai^ tsflaafoal®*!*# caaaa af 
tatoaircfttlas inaalagltia bad at^ifloabtlf low #a*wa *l»e 
laral tad iacreas® ia co|>pejc lewala* tba fawaraal tie«®d 
waa awldant after starting of tbesrapy* 





tmht •.xsocE « 



pyogenic 12,80 5.20 If.SO 2l.t0 

Mmingitis ♦ l.iO ^ 2.20 ♦ 3»23 , ^ f*20 



M. 


nfectiofis * 


Pnlii^naacy TB t 


- Action 

9@.00 
♦ 12*W ■ 

74,00 
t 14*00 

mm- 

‘ 

•* XnictiiNi 

fi.OO 
♦ 12.00 

85.00 
t 0.00 

• 


• Jietiv® TB 

130. §5 

7f.S7 

114.00 

li4.10 


♦ 22.S3 

♦12.^00 

t 

♦ «.87 

<-Xe«etl'®« TS 

llO.fS 

130.35 

114*00 

1(^»80 

♦ 22.53 

♦ 12.84 

♦ 0.07 

♦ 5*82 


07.00 

02.00 

110.00 

182.00 

^ 12.00 

i 20.00 

t 18.00 

♦ 35.00 


Hnlstend & anitll 
0 1870* s 

■ISH . .H ^ i: 


Bndluilkzinlni® mt 
•1 (;s®znii)*i!^S, 

' ' 'li ' 


dfroAnii idl 

iPlaim®}* ItTI* 
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diseases 

, 2IMC 

SMESIl™ 

COPPER (na/lfin Mi'll 



i illttest"'' 

Control 



PQlSKMCiarv TB 

I 





• Before 
therapy 

98,66 
♦ 11.40 

63.07 
i 5.40 

108.10 
♦ 8.90 

150.60 
i 11.50 

AlMad.p, et al : 
(Berua). 1985. ' 

- After 4 wks 93*66 
of therapy * 11.40 

76.10 
t 2*10 

108.10 

Z 8*90 

137,20 
± 8,7© 

«• « 

Child9K»o<l 
ra * TB 

123.00 
t 23.00 

79.00 
♦ 12.00 

- 

mm 

^arda & Bandar 
( Sernw) * 1977. 

Active 
limg TB 

118.74 
± 22,49 

82,06 
♦. 15,21 

114,25 
♦ 22.75 

209.82 
+ 42.69 

Kicaleacu 
(Semis), 1981. ; 

Polneeiary TB 

91.20 
♦ 2S.65 

74,20 
i 27.21 

mu 


Khatri et al, : 
(Semn), 1981. 

Vixal in** 

f#€tlC^» 






Viral in- 
fecticais 

I2.i0 
♦ 1.60 

12.40 
± 1.80 

16.60 
t 2*73 

22.80 
± **00 

■ ■ l; 

Srinivas «t al ' 
(Plasna), 1988 
(nnol/L) . 

Infective 

inipatitis 

116.00 
♦ 20,50 

58.00 
t 2S,00 

- 

m 

Sharda 8 Bhandai 
(Semn), 1977* 


Kean saxurn value ef slue in letoar pnewnoaia on (flay «i«c» | 

imm 78»$5 mg/too «1, lifeicli wa« aigsitficantly lowwir thim ccwitjtol 
Z. 0*01) • After lelO ^ya of tlier^py. It rose to 8S*86 ug/im m3, 
hat atill romaiBei!! algolflcaatly low* Mean a exon level of c«^pex in 
lobar pnetmonia cn flay sexo (132.91 oq/100 » 1), m al^lflcantly lii^n 
0*01) l*Mwa cootiol*. Hmm value of ccapper aflmr 7-40' 8ay« of 
theraiiy ^Mslined (129.40 09/IOO nl). Intt was still higher than i^ntaeli 
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Vi?d)ladh Ci950), Sjjiha and Gs^relli (If 70), 

Halstead and anlth (1970) stoilar ofos#?rvatis»» In 

cssr.es of pneumonia. : 

Mwwi seanJB® aiac in pyogenic meningitis was fowid 
to fee significantly low (67.f(6S ng^lOO rol, p cem**’ 

pared to controls* while aftor 7-10 days of therapy it Jjs- 
craasad to 70.96 n^lOO ml which was still sispoificantly low. : 
Mean waloe of sanici copper on day *aro in pyogenic meningitis : 
was 128.73 og/100 ml which was significantly higher ip / O.Ol) 
than ccmtrols# after 7-10 days of therapy mean walne of copper 
hec«s« 120*30 og/lOO ml tod tl» fall waa^i^ificant (p“7.,^0.1)j 

The findings of present study in pyogtoic isMmiiigitil 
are in accsordaitoe with sriniwas «t al (1988). ' ; 

Meto walne of serum siiHS in enteric fewer caot day ‘ 

, , I 

seto was significtotly low 73*06 ug/100 ml as compared to • 
cemtrols. Which after 7-l0 days of therapy rose to 04.44 tag/10< 


s< 
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Mean ^alae of ««xaisi *iac in infective hepatitis 
<ai day zero was significantly low (59.72 ug/lOO ml. p /.O.ODi 
after 7-10 days of therapy value rose to 61.26 ug/lOO ml. 
which was still lower than controls. Hean serum copper csi 
day zero in infective hepatitis was 124,80 ug/lOO ml as 
compared to controls. (99.27 og/'lOO ml) the difference was 
significant while after 7-10 days of therapy mmn value of 
copper fall to 115,60 ug/lOO »1. idiich was still higher tban 
controls, 

Sharda and Bhandaxi (1977), Halstead et al (1968) 
tmmd t2iat plaraa sine was signiflcantlf lower than the €se«- 
trols in patients with vlnsl Itepatitia, However, a lone stia^ 
that of Kalm et al (1965) had the contrary findings for sero® 
sine in hepatitis cases. 

MeauEi value of serum sine in post measles hroncho- 
paeuBionla on day sejw (78.6© ug/lOO »1) was significantly 
lower than controls and showed an increasing tr«nt (01.7S wg/ 
loo sil) after 7-iO days of therapy. serum copper on day 

■a mo was 126.26 ug/lQO 'ml which wma si;;s^ificantly higher than 
ecMstrol. Xt decreased to 123.65 og^OO ml. after 7-10 days. 

Mean valite of serum sine in 'malaria m day m*m 
C67.42 mg^OO ml) and after 7-^0 days of mitimalarial thei»py ' 
(73.06 sg/iOO ml) was ohservad to ha sigaifieantly lowar Vbm 
oamtn^ Cp Naan saisn talma of mvpmx is malaria m 
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*cro was 122.50 ug/lOO ®d, wm sicpificictitAy Mfiheir 
tlMfs controls (99.27 ng/lOO ral) . ’je^l# nft®* 

7-10 days of therapy tfteclined to (117.86 mg/tOQ ml), which 
was still higher than control, to the heat ®£ oar Itnowledlga 
the infections studies on acute malaria is not airailabla Sm 
literature. 

It was interesting to laaow that inopite of wide 
variation In symptomatology of various disorders including 
in the study there was no si^ificant differ«ic« in the 
magnitude of elteratiaa in mean semm sine and cofs^r levels, 
aimilarly os early as 7-lQ days irrespective of nature of 
infectious disease there was tendency of serwi sine and copper 
levels to move towards noimalcy. In the present study wm could 
not find the cosq^arihle ohservaticm in the literature* 

Ihere was statistieelly no signifleant difference 
in the mean senm value of nine and tsop^x in variemts infee- 
ti.«nui grem^s, hEuzlu^d in the present study. It appeers tNnt 
nlterations In serum sine and serum copper occur in all efsnte 
infections end the changes do not seems tso be restricted to 
May specific infection. . ' 

' Tim timing end patterns of response for nine# 
em^er end are influenced hf the nutritlinisl state of tiw 
iMHit* the duraticai of infectic^ tlu» cesgiMitMSce of liver 


c«ll fionctloBs, mn& tbe tjfp* of tliarapi# l^spito tlieao 
variable#, the major trace eiiraneat respooce# are remarkably 
coissistent and can be aecrlbed to well defined pathc^lnyeiolo- 
^ic control mechaniam#* a prodnct of ptea^^xiytiaiiiQ cell®, 
leukocytic endogenous mediator {bm)« acts emt the liver to 
stimulate an accelerated flax of ainc into hepatic cells «*id 
to causa an accelerated synthesis ©f ceruloplasmin* Other 
mechanisms that may alsfo influence trace elefwmt metabolism 
include altered balances* segoestratlcm of the elwsisits 
within tlssinss* changes in metal binding transport protelna* 
harmonal actlcmi and t*ace eltm€«it ii^taSa# by invading orgenisais* 

itony of the essmitlal trace metals like coj^r* ■ 
sine and Ircm influmnce the ftmetiem of the IsiRtuie system 
(Chmsdra and Puri ifSS)* Deficiencies of these trace elestents 
can have a detrimental inHusiice on the iswune reapciise* 
lieficiwMcy of sine produces thymic involutiim* (Golden et el 
19*77) * decreased activity of T helper cells and natural kHler 
cell activity* reduced proliferatlem of lyophocytes in rsmpoiiimi ^ 
to mitogens* and delayed cutaneous hypersensitivity (Chandma 
and Puri* 197S| Ck>od et al. If 77f €!oldtn et al* IfTt) .Patients 
with acrodeimatitis enteropathiea* are sine deficimit and 
their neutrophils show an impaired chsH»taxls C«clooo «t al 
1934) * Ivan marginal copper dsficisamsy cs® lead to an impaired 
Immoral mediatsd response (liasstwn et al# tiM&i dindler et al#' 
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■n inbojtn a«f«:t in copp« «!trt.ollm, rnsultlng to low plem 
copv<!-x levels snd are nose soscepttole to toleetlons (laneon 

•t »1, l9»s# Ginaiei et al, 1972J* 


A nmhet of iafectioaa disottsas camaad toy 

vlru»e». tlctottai.., apisoehaat, b «1 p.ra.tt«i hav. be«, 
known to evoke hypoeleceola {Ore«rt,i,tt, W7», LJnnghall et 

al I 97 *?f Fayne et al I9731 paisf, al, IffS)* 

Trauma can alao i®^e alteration* in the TOtaftm- 
liam o« mine and copper CGreeiAJlatt, W9) . 

XiiterleaJclo-.l released by activated pbaf^ytee 
baa ba*a postdated to b® reapcasalfoie fpr tl®»* 

(Faliaer «t ml 1987| Sorva et al,' 1987)* Mminlstratioa of 
i»terl««lcliiw.i produce# an iacreas# i» liver aim; (sorva m 
ml 19871 and reduced level# of copper {Gre^latt l 979 f 
Paliser 1907) , Although previems studlea have dealt vl^ 
the lad Hence of a variety of iafectioaa diseases m trace 
ii^wiient ccaac«Btration these esislui a need Itor more detailed 
docuBie»%etlo*i In cltelcal ecwiditloaa as to the extent and 
daratlcnn of chtfiges* 









Tile pi»8«ist «taay "TOE STUCK of serum ZIKC amb 


COFFER ALTERAnOHS IM ISFBCTIOUS BISEASES*, wa« C«rj:i®d 
<mt ©ir®f a "p&xiod of oa« ymmK im the XSepertraeat of Faedie- 
txiea« Medical College aad Hoapital* Ohenei* u«p« 

iT:d Central Bxng Reaeazeli laatitai^ CCBRX)« itockDOK with 
the following miin objectives* 

I* To stndF the levels of seswt copper and sine 

in infectiMUi diseases in BtaadeHehand regiem* 

ax- To £J^ out ttwi correlation of levels of senan 

copper and *inc during the recorerf phase Ct«lO days after 
starting chemotherapy) • istimatioii of copper and rinc were 
carried Ivy atomic idbsorptiOB spectrophotonetery technig^ 
(Model « FEBKZlf ELHERllOd B) in the Bfrisiem of En^scrinologf* 
CDRI,. iochnow, U*P. 

Besides estimation of these elements* a thoroni^ 
fMnmaral# physical and systemic eaHwainaticss of each case isis 
condiacted and investigaticaia were carried out according to 
disease comcemed, 

m essslnded the patients of infeetiems diseases 
idm sere haEiii^ severe grade of welsmtritlOB# n^al dis* 
eiMegs# live* disorders Ciescapt casss of tefeetive hepetitcis)# 


groups s 


Cz. 2 :jn were categorised ini® t«o 
Ci) study group 
(ii) Control grc^ 

Sta*^ gr©^ coi^rised of 54 cMldren and 10 ago 
and sex wstcbed liealthy controls. Cases selected •were bet- 
ymma tlm mgm gr<«^ of 1 year t© 12 years* Study group cate- 
^rised into three according t© pattern of diseases* 

CD Bacterial 
CiD ¥iral 
Ciii) Frotosoal 

CD Itocterial group furtlier divided ini© two i 

(D .BtegiliW * 

•»g* (D Prljsary |saliii©iiary tsherenliwis • S 
(ii) Tubercular saslngitis * 7 

C 2) Koa-tatee ocular t ' 

e*g« CD Ssteric fmvmg - •> lO . 

CiD l»dbar imeiae^ia • i 

CiiD pyog«Eiic nmingitis • i ^ 

CiD 7iral infections divided into two ggerngm i 
e*g* CD infective Impatitis ^ • 

CD postneasles broBCbopneasQnia S 

CiiD Frotosoal infections t e«g» Malarln- 1© 


sarua Zing apd Copo«r > 

Kean seziM Icval* fox asljsc aud coppmx la coatrol® 
vmm 114.44 ♦ 4.11 ug/lOO ml and 99^27 1.61 «g/100 ml 

r®aip®ctii?«l 3 f. Tlia*® itmlnm vmxm ccaapatibl® wltti me«» 
valaea r^rt«d la thm r«c«nt litaratar*. | 

(2) Mma •«£» siac iralaa la pximmxf pulmoBmxj tufeeacalGsls 
«tgnl£tc«at1.f low <64.68 ♦ 5.68 «g/lOO lal) «■ conpaxod I 
to controls wMch after 7-10 day® of a«tit«i>«rctilaE thmmpf 
rose to 68*27 ♦ 6.85 ag/loo »1 tout still xmmimed signlfl- 
costly lower than control, Statiatically tlwre was lasl^al- 'i 

fleant difference between the mean walae of sine tm day I 

sero and after 7-10 days of latitafeerciilar -^erapy (p "T^.l). | 

eeneni copp^x vmlm on the day xeso was al^pil- 

I 

ficantly hi^tar (llt.*^ j; 4.06 ng/lOO nl) as eca^ared with 
ceHBtrola tddLcIi fell to 110,47 4.01 ng/lOO itl after 7-1© 

days hot tas still M^ier thm enotitrols. Fall was insigni- 
ficant* 

<3} Mean seznn sine walne In t«iiensnlar iwmingitis wan ' 
significantly lower <76.80 ^ 14.02 ng/1©© ■!> ss oonparnd 
to controls. After 7-40 dtays of chnaiotiier^pif it rose to 
85.92 * 13*66 iagA8© itl» This rise was stattstlcnlly in- 
sifhifieant <p 7 ©•*)♦ 



serian copper valtue on tlic day aazo was 
aipaificaiitly higher (l2€.2l ♦ 9^39 wg/lOO ml) than 
CKJOtxola# after 7—S.Q days ©f chareottiejaipy diicraftsiiig 
trend wa« fotaid {i2S*96 ± ®.9l rng/tm ml) but thia 
radiKJtion waa ^aigni£ic««t (p "7 0*5J « 

i4) Mean aerta® aiac In enteric fever on the day aero 
wmm Bignificantiy lower (73*08 ♦ 17,5t ng/lOO ®l) mm 
collared to controla* Bat after 7*10 days of treatment 
roao to 84.44 ♦ 20.38 ng/iO0 *1. The rl*N» waa Jnai^ificent 

(p "7 • 

Mean seram i»ppex valias cm the day aero warn 
significantly higher (118.13 ^ 4*83 og/l&O ml> a* cc»pariwi 
to eosttrolsf after 7-10 days of treatment veli*e was found 
to be decreasing bnt this decrease was insignificant (p 

(5) Mean aercn sine in lobar pneaicaiia was ^imd aigni.fi- 
c^sitly Icmer (78*55 ^ 2*93 tig/lOO ml) tNm control valoe. 
after 7-10 days of chemotherapy it rose to 85*88 ^ 4*21 eg/ 
loo ml* Thia rise was insignificant* Maan sestm copper 'oaliui 
on the dtoy aero %ma '132*91 * 8*85 og/lOO ml fdiich was signi- 
ficantly higher tham controls* The valna was ^nnd to bo 
dscreaaing after 7-10 deys of treatment, bot tlw radactioci 
woo inaigniiicasnt Cp *7 8«l)* Valiwa note similar as In Idm 
litoratnro* 


(6) Mean aerum zinc In pyogenic meningitis on the day 
«ro was Significantly lowet (67.88 t 2.76 ug^loo ml) .. 
competed to conttcls. The value rose to 70.86 t 0.80 ug/ 

loo ml after 7-l0 davs but , 

y t was still lower than controls. 

The rise was insignificant ( p *7 o*l). 


Mean serum copper on the day zero was 128.73 ♦ 
6.43 ug^oo ml, and the decreasing trend was t*served 

(120.30 i 0.34 ug/loo ml) after 7-10 days but the reduction 

was insignificant Cp“7o*l). 

(7^ In infective hepatitis the mean serum value of 

ainc on the day sero was significimtly lower {59.72 + 3.90 
ng/loo ml) as compared with ccsitrol. This was found to b® 
rising after 7-10 days (61.26 t 1.32 ug/lOO ml); but the 
difference was statistically insignificant (p "7o.5) . 


Mean serum copper valt» on the day aero was 
124.80 t 2.63 ug^aoo ml which was significantly higher 
than control# after 7-lo days the value fell to 115,60 
3.15 ug/100 ml. tlws difference being significant (p £.0.05), 

(8) Mean sermo sine in poshneasles bronchopneisw^ia 

was significantly lower (78.68 + 5,25 ug/lOO ml) cm day 
sero when compared vtish ccaatrols. It rose 81.75 v 1.83 
ng/loo ml after 7-10 days of treatment, but the dlfferencm 

was insignificant (p "7 0.1). 


Mean semm cqppex rni day zmto va* 12«*26 2*97 nq/ 

loo ffll which wa» significantly higher than cc^itrol, TJ» 
d«cr#a«ing trend was fotind after 7-10 day* (123*65 + 2*58 
ug/too ml)* the ilifferenca waa not significant (p "7o.l5* 

C9> In malaria, the mean serora sine valae was also 
significantly lower (67*42 ^ 3*39 ug/iOO ml) as compared 
t® dsstxols# It rose to 73*06 ^ 1*51 ng/lOO ml after 7—iO 
day* of fflstiialarlal t^rapy, rise was statistically signi- 
ficant (p / 0*02) ^ 


Mean sejm® copper tm day rero was 122*50 ^ 4*67 wg/ 
100 ml which was significantly higher than control after 
7-10 days of treatment fall t® 117*86 4,15 lag/lOO ml, 

hot thm difference was no significant (p "*7 0«5) * 


m statistically there was insignificant difference 
(p ’*7 0*5) betw»»n tijl>«jsBiilar Vs ntm tidSeisciilar, taberwdtar 
Vs viral infectteais, ts^Bercnlar Vs pro-tESKMii lniecti'«is# 
Bontnl^rcolar Vs viral infecticaia, ncsatutoercttlar V# protCMBoal 
infectiotts and viral Vs piotoxoal infecticsis* 


Thers^re it eonld be em^n^d that • 


(1) w* have esfflnded the eases who were having severe grade 
of malnetritioB, sasaive oedesa, liver disordeas(«MM9»t; 

itleorders* Sherefoxe the odteratlcsis 
sine and coppmx vaieisi in the pnsssnt stndy were 'dne he 



oiijr fiiidliiigs wer« a% 


toiimrfis oojQ^al ’raltiea is both acute aroS chaconic infac* 
ti«»8* After 7»l0 days of inltlatioii of therapy tdioagh 
the V93.m atill reiaaiaa sl^ificantlf altered. 

{%) Tim na^itwSa of alteration was same in boi^ acute 

and chronic . iafacticma prior to initiation of therapy* 
Mwaco irariona typea of infections cm not bo difforan- 
tiated by aioply aatianitinf the aerun sine and csoppor* 
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